Abstract. In this note, we establish a variational setting for harmonic morphisms for target space of any dimension. We then extend this result to horizontally weakly conformal p-harmonic maps, such maps being pharmonic morphisms.
Introduction
Harmonic morphisms are a special class of harmonic maps. In this article, we develop ideas of Sanini and Uhlenbeck to describe harmonic morphisms as critical points of a variational problem. Though this fact has been known in the trade for a few years (cf. 13, 2] ), the closest thing to a formal proof was the characterisation of weakly conformal harmonic maps from the sphere S 2 which could be found in 10, 11] , while important techniques for this proof were already in 1]. The author would like to thank P. Baird and J. C. Wood for help and comments.
Harmonic maps and harmonic morphisms
Let (M; g) and (N; h) be C 1 The horizontal part of such a variation will be denoted byg(t), so that g(t)
can be described as g(t) = g(t) on H; g(t) on V; Proposition 4.6. Let (M m ; g) and (N n ; h) be Riemannian manifolds with m n 2 and let p 2. If a map : (M m ; g) ! (N n ; h) is a critical point of the p-energy functional E p for variations of the map and a critical point of the n-energy functional E n for horizontal variations of the metric g on M m then is a p-harmonic morphism. Remark 4.1. As no generalisation of the Fuglede-Ishihara Characterisation exists for p-harmonic morphisms (p 6 = 2), i.e. we cannot be sure that, for p 6 = 2, any p-harmonic morphism is a horizontally weakly conformal pharmonic map, Proposition 4.6 does not reach an \if and only if" conclusion.
